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(56) naTeMT CUJA 3191677. ic/i. 166-14. 
ony6/wic. 1965. 

ABTOpCKOe CBMABTenbCTBO CCCP 

fsfc 1254137. ka. E 21 B 29/10. 1982. 

(54) CnOCOB PEMOHTA OGCAflHblX KO- 

/10HH 

(57) Hcno/ib30BaHMe: peMOKT ynacTKOB c OMa- 
raMM paapyiueHus* u Ae<t>eirraMvi b cTewcax 06- 
caAHux ko/iohh. CytUMocTb M3o6pereHH5i: 
nofl6npaK)T UMJiHHAPUHecicvifl naTpyCox pac- 
MBTHoro nepMMetpa. A/MHa KOTbporo 6o/ibiue 



BHyrpeHHero AwaMeTpa 2 peMOHTwpyeMoro 
ysacTKa o6caAHOfi ko/iohhu, a muhb narpy6- 
ica 6onbuie a"mhu MHTepBa/ia noBpe*AeHnn. 
npou3BOAPT nonepeMHyio ae<J>opMauMK> naT- 
py6Ka no Been AnMHe ao noTepw ycToflMMBO- 
ctm. 4>MKcaunK> ero b stom nono*eHHM. cnycx 
b cxaawviHy vi ycTaHosxy b 30H€ nospexAe- 
hma nyTeM 4>nxcaTopoB. ripn 3tom MaTepwan 
narpyfixa Bw6npa»OT no MOAynw ynpyrocm - 
E. KOTopwfi onpeAe/iaiOT via cooTHOUieHvip: 

1 4 P 

E« — '-^ *. , rAe P - KOHTarrHoe Aas/iemie 
(h/R) 1Vfe 

naTpy6Ka Ha ctghkw o6caAnofl ko/iohhw: h - 
TonuiMHa ctchkm naTpy6ica; R - paA*yc BHyT- 

peHHeH CT6HKM 06caAH0fl ICO/1 OH HW, 4 Mfl« 
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H3o6peTeH*ie othocmtcr x TexMOAorMM 6uTb McnoAbaoaaHa BweoxoxaMecTeeHHa* 3a- 
peMOMTHwx pa6oT b He<J>TeA06ueax>wea npo- xaAeHHaa craAb. CTeKAonAacmx m Apyrue Ma- 
MuujfleMHOCTM. a MMeHHo. k cnoco6aM /imkbm- Tepwanu. xapaxTepM3yK>mMe tcm. mto 
AauMM ysacTKOB c OMaraMM paapytueHun m HanpaxeHM*. B03HMKax>iHMe b hmx nocne no- 
Ae<t>exTaMM b cTeHxax o6caAHux koaohh. 5 T epn ycToCWMsocTM, He npeauwaiOT npeflenoB 

Ueni, wijo6peTeMMfl - noBWUJCMMe a<t)4>ex- TexyMecTM A3hmux MaTepnaAOB, T.e. coot- 
tmbhoctm peMOHTHbix pa6oT ' m oeecneMenwe BeTCTBy»OTynpyrMMAe<|)opMauMRM3TMXM3Te- 
paBHOMepHoro npMXcaTMn naTpy6xa no Bcett pwaAoa. 

ero AflMHe x o6caAHoA koaohhc npw ynpome- 3aTeM npoM3BOA*T nonepenHyio Ae<}>op- 

hum npouecca ycTanoexM naTpy6xa 3a CMeT 10 Maumo naTpy6xa no eceft anune ao noTepw 
mcxak>mchma Aono/iMirrenbHoro bo3AbActbma yctoRmmboctm m 4>MxcauMio ero b 3tom cocto- 
M a Hero. «hmm. ftn* SToro naTpy6ox 1 noAaioT Ha bxoa 

Ha 4>wr. 1 w3o6pa*eHO ycrpoAcTBo an* onpaBxw 2 npomrMBawmero ycTpoAcTBa c 
npMBeAeHMfl naipy6ka b coctoahmc noiepw npeABapvnre/ibHo.Bic/iioHeHHMM A BMr aie/ieM 6, 
ycTOftMMBOCTMi hq <|>Mr. 2 t ceHBHMQ A-A Hd <J>mi\ 15 nepeAawiUMM spameHMe Ha poamkm 4 c no- 
li na 4>mf. 3 -ceMemie 6-6 Ha <|>Mr. 1; Ha 4>mi\ . MOtubio MexaHMMecxoro npnaoAa5. Poamkm 4 
4-naTpy6ox,3a(t>MKCMpoBaHHwflBCOCTO«HMM jaaxBiBTbiaiioT naTpy6dK m npomrMBaiOT ero 
noTepH ycToftHMBOCTM; BHyTpbKOHMMecxoftonpaBKn2ycTpoflCTBa.no 
.; ycTpoflCTBO aaa npMBeAeHMR naTpy6xa 1 • Mepe abh^chma naTpy6xa baoav BHyTpeHHeft 
a cocTOAHwe noTepvi ycroflMii boctm - npoT«rn- 20 noB^pxHOcm nocTeneMHO yBeAMMMeaeTC* pa- 
aaioiuee ycrpoftCTBO - npeACTawiaeT co6bft AMaAbHaji Marpyiica, AeftCTsyiomap Ha Hero cd 
•coHMMecxyio onpaaxy 2 c 4>opMOo6pa3yK>mMM trropoHbi onpaBKM **-3a yMeHbuieHMa ee A*a- 
CTepxcneM 3 m poamkbmm 4. 3a k p e n/ie h h m mm M6Tpa« Msbcctho. htotohkhc ynpyrne o6oaom- 
no AAHHe onpaBKH.- Poamkm 4 CM33HW c Mexa- km hoa AeflCTBMeM paAwanbHOH Harpy3KH 
h Msec km m npHBOAOM 5* BpameHwe Ha koto pu ft 25 TepfliOTycTOftMMBOCTb, nepexoAfl xHOBOMyco- 
nepeAaeTCfl ABMraTe^eM 6. Tlocne npMseAe- ctoahmk) paBHOBecMB c eunyxAOCTbK). 
mm* naTpy6KaB.cocTOHHMenoTepMycToftMWBO- -o6pameHH0ft k ueHTpaAbHOft ocw umamhaP3. 
ctm npw noMomM AaHHoro ycTpoftcTBa oh fl/is o6ecneMeHM« nepexoAa naTpy6xa b co- 
4>MKCMpyeTCfl b stom coctoahmw nocpeACTBOM cTOflHMe noTepii ycTOftMwaocTM c/iyxcMT <|>op- 
<J)MKcaTopoa T. coeAMHeHHux MexAy co6o« 30 Moo6pa3y»oiMMft CTep)KeHb 3, KOTopwft 
crepxHRMM 8. npMBOA 5 npeACT3B/iaeT ua ce- xo h ue htpm py ex paAwaAbHyio narpy3icy Ha naT- 
6« ay^MaTyio nepeAaiy c oaho« oeAytaen 9 m py6ox. Tepax>iuMfl y cto am h b o CTb. . flaAbne«- 
AByMA eeAOMUMM uiecrepHsiMM 10, 11. BeAy- iua« npOTflxcxa naTpy6Ka cenaaHa c 
man ujecrepHR 9 ycraHOBneHa Wa buxoahom npoAonxawiUMMCfl yBeAMMeHMeM paAnanbHofi 
ea^y 12 ABwraTe/ifl 6; Ha eany .13 Bepxneft 35 HarpyaxMM npM&oA^T KyaeAMMeHMio Bunyxno* 
B6A0M0A ujecTepHMyCTaHOBiieHxpa.RHMft eep- ctm o6o/iomkm naTpyOxa. noTepflBiue(i ycToft- 
xhmA po/iMK 4, a Ha B3/iy 14 HMKHeft bsaomoA MMBOCTb, 8 pe3y/ibTaTe nero pa3Mepw 
uiecrepHM KpawHuA hmxhmA poamx 4. Po/imkm naTpy6xa 6yAyT cooTBeTCTBOBaTb TpaHcnopT- 
4 (m eepxHMe. m HMXHMe) CB«3aHHbie npMBOA* hum pa3MepaM Ten, cnycxaeMwx b cxeaxMHy. 
hum peMHeM 15. Poamkm 4, He CBA3aHHue c 4 0 b MOMeHT AOCTMxeHMfl naTpy6xoM TpaHcnop- 
BdiiaMH 13 m 14. Bunp/iHeHU ynpyroanacTMM-' thux pasMepoa oh npoTurHaaeTCfl x xoHuy 
humh mam noAnpy)KMHeHU.B peayAbTaTe Mero onpaexM 2 m Ha euxoAe ms Hee CTjirMBaeTcn 
ohm otc a e.xcH Ba k>t . A0 4> o p Ma um io naTpy6xa. HecxoAbXHMM 4) m xcaTO pa mm 7 (cm. <$>mi\ 4), ko- 
BOKOBUe POAMXM 4 33KpenneHW B KOHMMeCXOA TOpue KeCTKO COCAMHIliOT Me)KAy co6ofl CTep- 

onpaaxe 2 c BO3MoxcH0CTbK>.BpaiueHMfl. Ohm 45 jkhwmm 8. Tbxmm o5paaoM ocyiuecTBAfiiOT 

ne noAnpy^KMHenu m y era h o b a e h u coocho k onepauMK><t>MXCMpoBaHMsi naTpy6xa 1 bcocto- 

4>opMoo6paay)omeMy CTepxHio 3. ahmm noTepM ycTOftMM boctm* 

riocAe 3Toro npoMSBOAAT ycTanoBxy naT- 

Cnoco6 peMOHTa 3axAioMaeTcn b c/ieAyto- py6xa b 30He noapeKABHMfl o6caAH0A xoaoh- 

iueM. 50 hu. 

BnaMaAe ocyiuecTBAflioT noA6op naTpy6- Afl* 3TorocnoMoui>K)Aep)KaTeAfl(HaMep- 

xa pacseTHoro nepMMeTpa m ynpyrocTM. RaT- Toxe ne noxaaan) naTpy6ox. aa^MxcMpoaaH- 

Py60K 1 BUnOAH5)K}T B BMAe TOHKOCTeHHOrO HUM B COCTOflHMM nOTepM yCTO^MMBOCTM, 

KpyroBoro UMAMHApa M3 MaTepnaAa o6A3AaK>- cnycxaioT b cxB3)XMHy m ycTanaBAMBam na 
mero cbomctbom ynpyrocTM, npMMeM nepn- 55 ypoBHe yMacTKa noapoxAeHMJi o6caAnoA xo- 

MeTp' uMAMHAPa 6oAbiue BHyT pen Hero aohhw. CTflrnBatomne naTpy6ox 1 cfcwKcaTopu 

nepMMeTpa peMOHTMpyeMoA o6c3ahom koaoh- 7 chhmsiot, nepeMetuan saepx coeAMHAwmwe 

hu. a AAMHa - 6oAbiue MHTepaaAa noapexcAe- mx cTep>KHM 8, mto npMBOAMT x chatmio paAM- 

HMfl o6caAHoA koaohh u. B Kane cTBe aAbHOftHarpy3KM.AeftCTBytomeftHanaTpy6ox. 

MaTepnaAa M3roTOBAeHMR naTpy6xa Mox cej V\o g AeftCTBMeM ycMAMft b o6onoMxe. ncnep«B- 
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tuefl ycTOMMvisocTb, naTpy6o* 1 B03BpamaeTCfl 
b MCxoAMoe paeHOBecHoe coctohhwc 

B CM/iy TOrO. MTO MCXOAMWft BHCWHMfi ah- 

aMerp naTpy6ica Hecxo/ibxo 6o/ibiue BHyipeH- 
Hero AwaMerpa o6caAHO* ko/iohhw. naTpy6ox 5 
n/ioTHo m paBHOMepHO npwxMMaeTCR Ko6caA-- 
ho& KonoMHe. nepexpuB yMacrox nospe*Ae- 

HMfl. 

Gu/m npoBeAeHU /ia6opaTopHbie ncnuia- 
hm» cnoco6a peMOHTa o6caAHwx xo/iohh na 10 
MOfle/iw o6caAHOft ko/iohhu c uc/ibio npo-. 
oepKH ero pa6oTOcnoco6Hoc™. MoAe/ib 06- 
caAMoft ko/iohh bi npeACTaBA«er co6oft 
TO/icTocTeHMyio Tpy6y c BHyipeHHMM AwaMer- 
pOM 80 mm, napaMeTpoM 251,2 mm-m AflMHO'ft 15 
500 mm. 

naTpy6oic Buno/iHCH M3 CTex/ionnacmxa b. 
bma6 TOMicocteHHoro KpyroBoro UM/iMHApa, 
TO/iiUMHa ctchkm xoToporo 0,3 mm, a nepMMeTp 

251.6 mm. ^ 20 

B xanecree npoTflrnaaioiuero ycTpowcTBa 
MCno/ibaoBanacb KOHMMecxaH onpaeKa co 

BXOAHWM AH3MeTpOM 100 MM, BSIXOAHbIM - 70 
MM, A/WHOA 600 MM C OAHMM <}>0pM006pa3yi0- 

immm crep^HeM BAQ/ib BHyTpeHHeft noBepxno- 25 
cm onpaBxw. npoTsuxxa ocymecTB/ui/iacb 
AaaneHweM na Topeu naTpy6xa. Ha BUxoAe m 
npoTflruBatomero ycTpo&CTBa naTpy6ox MMe/i 
AviaMeTp 70 mm, npvmeM 4>opMOo6pa3yioiuMft 
CTepxceHb ywe He xacancfl awBepHyTOfi 060- 
iiOMKM narpy6xa, h a tbxom nonoweHwi narpy- 30 
6ox 6wn noc/ieAOBaTenbHO CTanyT AsyM* 
4>MKcaTopaMM % coeAwHeHHUMM MexAy coOofc 

AByMfl CTWbHblMM CT6p)KH«MV4. 

3aT6M naTpy6px 6u/r cnymen a MOAe/ib 
oOcaAHOA ko/iohh m ao ypoBH» 30Hbi noBpejx- 35 
AeHMfl o6caAHOft ko/iohhw c noMoiatio Aeprca- 
Te/ifl, nonepesHbie pa3Mepw xoToporo hb 
npeabiuia/iw 70 mm. 3aieM cT«rnaaioiAMe 4>mx- 
caTopu CA8Mra/in k aepxHeMy Topuy. naTpy6xa 
3a CM6T yen/in*. nepeAaeaeMoro qepe3 CTep*- 40 

B M0M6HT CHWTun noc/ieAHero <J>nxcaTopa 
cbo6oahuA narpyfjox no/iHOCTbK> BocctaHO- 



Bwn cbok) 4>opMy. npw>xaBUJMCb k BHyTpeHMCfi 
CTeHxe o6caAwoft ko/iohhu 11 nepexpwB 30My 

nOBpOXAQHMfl. 

AHanorviHHWM o6pa30M 6btnn npoBeAeHbi 
wen WT3HMR b ycTiOBMPx no/iHoro aano/ineHun 
MOAe/in o5caAMO« ko/iohhu boaoa. 

71a6opaTopHwe AaHHbie noATBepAM/w pa- 
6oTOcnoco6HOCTb AaHHoro cnoco6a peMOHTa 
o6caAHbix xo/iohh. naTpy6ox noiinocTbio. 6e3 

nOBpOXAeHMft M CKTiaAOK B0CCT3H0BM/1 CBOK) 

<J>opMy m anoTHO 06/ieran BHyTpeHHK)to denxy 
o6caAHO« ko/iohhu, M30/inpy» 30Hy noBpe*- 

(DopMy/ia M3o6ptteHM« 
Cnoco6 peMOHTa o6caAHbix ko/iohh, 
BK/iK>MaK>mnft noA6op naTpy6xa pacnerHoro 
nepMMBTpa, nonepeMnyio Ae<J>opMat4MK> nar- 
py6xa no Bceft A^wne, cnycx ero b cxBaxHHy m 
ycraHOBxy e 30He noapoKAeHMfl. o t n m m a k>- 
uj m .ft c a TeM. mto, c uenbio noobiujeHUfl 
3<t><J>exTviBH0CTvi peMOHTHbix pa6oT w 66ecne- 
MeHMA paeHOMepHorp npwxaTMg naTpySxa no 
Bcefl ero Annne x o6caAHOft xo/iOHHe npw oa- 
HoapeMeHHOM ynpoUieHMW npouecca ycia- 
hobxm naTpy6xa 3a cmot wcx/iK>MeHM« 
AononHMTeiibHoro B03Ae^CTBMfl Ha Hero, Ma- 
Tepwa/i naTpy6xa Bbi6wpaiOT no MOAy/iK) ynpy- 
rocTM E, npvmeM nocneAHMft onpeAe/mraT M3 

COOTHOUieHMfl 

1 4 P 

E * ' ivL * 
(h/R) 11 * 

tab P - xoHTaxTHoe AaBTieHwe naTpy6xa hb 

CTjBHKM 06C3AH0fl XO/lOHHbl.* 

TO/iiUMHa deHXti naTpy6xa: 
R - paAuyc BHyTpeHnefl noBepxHocTM 06- 

CdAHOft KO/lOHHbl, r * 

a nonepeHHyx) Ae^opMauwxr naTpy6xa no 
ece^ AnHHe ocymecTB/i«K)T ao notepn ycTow- 

MMBOCTM, 3aTeM CTO 4)MXCMpyK)TB 3TOM COCTO- 

AHMn m nocAe cnycxa b 3QHynoBpe)XAeHMn 

4>ViKC3TOpbl CHMM3K>T. "'V/v 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 A?/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1 ; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve I returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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